Yuan real effective exchange rate misalignment is esitimated in a behavioral equilibrium exchange rate (BEER) model for the period 1997 to third quarter 2007. Using the Beveridge-Nelson decomposition a vector error correction model (VECM) of the exchange rate as a function of macroeconomic fundamentals, including government expenditures, economic openness, the balance of trade surplus, and net foreign assets, is estimated. We find that the Chinese Yuan has been fluctuating moderately around its long run equilibrium value with undervaluation up to 4% and overvaluation up to 6% at various points in time since 1997. This result is consistent with findings of many of the most recent studies employing alternative econometric methodologies to determine the equilibrium exchange rate. While the Yuan real effective exchange rate has deviated from equilibrium, and it is sticky, taking over five years to correct 50% of the short run misalignment, it does not appear to have been consistently undervalued as has been widely argued.
Introduction
With China's massive trade surpluses have come heated debates regarding whether its currency, the Renminbi or Yuan, is undervalued, purposely or otherwise. 1 Intensive research has been conducted to determine the "equilibrium" exchange rate and the magnitude of its potential misalignment. Estimates of Yuan misalignment vary widely -from 14% overvaluation to as much as 50% undervaluation 2 . The wide variation in misalignment estimates may be attributed to the methodology employed, assumptions made, choice of explanatory variables, sample period being studied, the date at which the assessment is made, and subjective judgments of the researchers, inter alia.
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Further, studies of Yuan misalignment using time series data are often subject to severe data limitations. Most required data are reported annually beginning in 1978, the year of China's economic reform. If quarterly data are used, either the period of analysis is shorter or the available variables fewer.
We contribute to this debate by estimating Yuan misalignment with a behavioral equilibrium exchange rate (BEER) model, more suitable for developing or transition economies like China. We employ quarterly data from first quarter 1997 to third quarter 2007, 43 observations. The real effective exchange rate of the Yuan is specified as a function of GDP-normalized fundamental variables: government expenditure, trade openness (as a proxy for commercial policy), trade surplus (as a proxy for the terms of trade), and net foreign assets. We also employ a vector error correction model (VECM) to analyze the short run behavior of the real exchange rate. We find that at different points in time since 1997 the Chinese Yuan has been undervalued up to nearly 4% and overvalued up to nearly 6%.
The largest and the most persistent undervaluation occurred in the period from 2003 to 2006, while there was an overvaluation of 4% to 6% at 2002, 2003 and 2007 . For the most part this is consistent with previous BEER estimates but there are differences in the magnitude or precise points at which the undervaluation and overvaluation took place. Using more advanced econometric methods, different explanatory variables and slightly longer time series for estimating the equilibrium exchange 1 See Laurenceson and Qin (2005) and Yang, Yin and He (2005) for a review of the debates. 2 Zhang (2002) employs a BEER approach and finds that the Yuan has been fluctuating around the equilibrium level. The rate was overvalued by 12% to 14% in 1999. On the other hand, Coudert and Couharde (2005) examine both a Balassa-Samuelson model and a fundamental equilibrium exchange rate (FEER) model to estimate Yuan misalignment. They find that the Yuan is undervalued from 23% to 50% depending on the methodology and the sample. Recently Cheung et al. (2007) with a methodology similar to the B-S approach, an extended PPP approach and controlling for other determinants of the exchange rate, find essentially no statistically significant misalignment. 3 See Dunaway and Li (2005) for a more detailed explanation of the wide range of estimates.
rate, we do not find persistent undervaluation of the Yuan, but it is "sticky," taking over five years to correct, moving half way back to its equilibrium from any deviation from it, ceteris paribus.
In the next section we present a description of the empirical model including a description of the variables and data. A helpful and more detailed review of the concepts, methodologies and previous studies of Yuan misalignment, upon which this section is based, is provided in two appendices. The estimation procedure and results are reported in section 3. Conclusions are offered in section 4.
Empirical Model and Data

The Basic Model
In Appendix 1 we outline the three common methods of estimating exchange rate misalignment.
We adopt the BEER approach and the specific methodology in A1.2.3. Following Elbadawi (1994) , Montiel (1999b) and Kemme and Roy (2005) , we specify the real exchange rate as a function of a vector of macroeconomic fundamental variables, F, as:
Log(e) =f(F) = f([log(GOV), log(OPEN), SURPLUS, log(NFA)]) ,
where GOV is the ratio of total government expenditures to GDP, OPEN is the ratio of total international trade volume to GDP, SURPLUS is the ratio of trade balance to GDP as a proxy for the terms of trade, NFA is the ratio of net foreign assets to GDP. The expected sign of each coefficient is below the variable.
Log(GOV) is expected to have a positive relationship with the real exchange rate. An increase in the share of government expenditure in GDP typically raises the price level of nontradables more than that of tradables, because the government, relative to private sectors, typically spends more on nontraded goods than on traded goods. Log(OPEN) is expected to impact the real exchange rate negatively because a higher degree of trade openness increases the supply of imported goods and reduces the relative demand for nontradables, leading to a fall in nontradable prices. SURPLUS is a proxy of the (inverse of the) terms of trade because data on the latter is not available. An increase in the trade surplus often indicates a decrease in the export price relative to the import price. This decrease in the relative price level will tend to switch domestic consumers' demand from importables to domestic-made goods. As the price level of tradables is fixed by PPP, the price level of nontradables will rise, and thus leads to an appreciation in the real exchange rate. This is the substitution effect. However, as importables become relatively expensive, domestic consumers' purchasing power will decrease, which leads to less demand for all goods. While tradable prices are fixed by PPP, nontradable prices will fall, and lead to a real exchange rate depreciation. This is the income effect. Therefore, the impact of a change in SURPLUS on the real exchange rate depends on whether the substitution or the income effect is larger. Log(NFA) is expected to negatively affect the real exchange rate. An increase in the net foreign assets of a country basically implies a net capital outflow, which reduces inflation pressure in the domestic market, and thus leads to real exchange rate depreciation, as directly implied by equation (A1.2).
A time trend, TREND, is also included along with the fundamentals to capture other factors that may affect the real exchange rate, for instance, changes in the CPI composition, or changes in consumers' preference. (As suggested by Dufrenot and Egert (2005) ).
Data
Obtaining data may be the most challenging task in the analysis of real exchange rate misalignment in China. Most Chinese data consistent with Western economic definitions are not available prior to 1978. In addition, most data after that year are reported only annually. Relatively few quarterly series are available prior to 1999. As a result we must (1) find proxies that are available quarterly, (2) transform annual data into quarterly by interpolation, or (3) simply leave those variables with no available data out of the model. 
Estimation Results
Stationarity tests
Prior to estimating the model we determine whether the variables are stationary or cointegrated.
The Augmented Dickey-Fuller (ADF) unit-root test is reported in Table 1 . The number of lags in the test specification for each variable is chosen by the minimum Schwarz Information Criteria. All combinations with/without intercept and time trend are considered with the final choices being based on the parameter significance of each of the regressors.
nontradables to tradables. However, in a circumstance where the economy grows rapidly, the magnitude of government expenditures may nevertheless grow even if its share in the total national consumption falls. In such a case, the true impact of this variable on the real exchange rate would be negative because of its declining share in aggregate consumption. Therefore, GDP-normalized figures are necessary in order to rule out the spurious implication from an increase in the absolute level. All variables are I(1) variables. Therefore we can proceed to the cointegration test and cointegrating regression.
Cointegration tests and the cointegrating regression
For the fundamentals to be appropriate long run determinants of the real exchange rate, it is necessary that the log of real exchange rate moves with those fundamentals in a systematic manner.
Given that both the log of the real exchange rate and most of the fundamentals are I(1) variables, it is then necessary that these variables be cointegrated. To test whether such a cointegrating relationship exists, Engel and Granger (1987) suggest a regression of the log of the real exchange rate on the fundamentals using equation (A1.6), which is referred to as static ordinary least squares (SOLS). If and only if the residuals from this regression are stationary, then the regressand is cointegrated with the regressors. The cointegration test is simply a unit-root test on the residuals. Once the cointegrating relationship is verified, equation (A1.6) is then referred to as the cointegrating regression. However, if the regressors are endogenous, then the estimates in this static regression will be biased. Furthermore, the asymptotic distributions of the t-ratios depend on "nuisance parameters" (Hayashi, 2000) . To correct this, Saikkonen (1991) , Phillips and Loretan (1991) , Stock and Watson (1993) , and Wooldridge (1990) suggest a dynamic ordinary least squares (DOLS) regression. In the DOLS regression, first differences of the regressors and first differences with lags and leads are included along with the original regressors in SOLS. This setup restores the exogeneity condition. To accommodate the remaining autocorrelation in disturbances, the t-statistics need to be re-scaled in testing the significance of parameters (Hamilton, 1994, pp. 608 -612; Hayashi, 2000, pp. 650 -655) .
The results of the SOLS, three DOLS specifications and a ridge regression, to remove multicolinearity, are summarized in To check whether a cointegrating relation exists, the ADF unit root test is applied to the "residuals" from the DOLS3 specification. 5 The test results, also shown in Table 2 , strongly indicate that the residuals are stationary with a p-value of <.0001, and a cointegrating relationship between the log of the real exchange rate and the fundamentals exists. Thus, step (2) 
All variables have the expected signs and the positive sign on the coefficient for SURPLUS indicates that the substitution effect of changes in terms of trade is larger than the income effect. Since SURPLUS is a proxy of the reversed terms of trade, the positive sign reflects a negative relationship between the terms of trade and the real exchange rate. 
The ARIMA Structure and Permanent Values of the Fundamentals
Since we have estimated a systematic long run relationship between the log of the real exchange rate and the fundamentals, we can use this relation to calculate the equilibrium real exchange rate by substituting the permanent (i.e. sustainable) components of the fundamentals into the cointegrating equation. The permanent components of the fundamentals are obtained using the Beveridge-Nelson (B-N) decomposition 6 . However, in order to implement the decomposition it is first necessary to identify the ARIMA structure of each fundamental, because how a variable is decomposed depends on its ARIMA structure. The model identification is done by repeatedly investigating and comparing: (1) the pattern of the sample autocorrelation function (SACF) of the residuals from each model for each variable, (2) the Box-Ljung chi-square test for white-noise residuals, (3) the statistical significance of the parameters, and (4) the AIC and SIC values. The best models found are those that exhibit small and patternless SACF, pass the Box-Ljung white-noise test on residuals, have significant coefficient estimates for critical regressors and have roughly the smallest AIC and SIC values. These are indicated in Table 3 . found by Cheung et al. (2007) , are not statistically different from zero. Another feature of our findings is that the overvaluation and undervaluation are more evenly distributed around the equilibrium than that often found by other approaches. That is, we find the Chinese Yuan has not been systematically over or undervalued over time. Furthermore, we find that the overvaluation and undervaluation are not very different in magnitudes from one another.
Short run behavior of the real exchange rate
The existence of the cointegration relationship ensures the existence of a vector error correction mechanism (VECM) as in equation (A1.8). This model specifies the short run movement of the real exchange rate as a function of (1) changes in the fundamentals in the same period, (2) changes in the short run determinants in the same period, and (3) the error correction term in the pervious period.
The error correction term is calculated as the difference between the actual real exchange rate and the rate "fitted" by the fundamentals in levels with the parameters estimated from the DOLS cointegrating regression (equation (A1.6)). 8 Clearly, the error correction term, which is the difference between the actual exchange rate and the rate predicted by the fundamentals, 9 plays a crucial role in the self-correction of the real exchange rate toward that rate implied by the long run determinants (i.e., the fundamentals). The VECM is specified with the following exogenous short run determinants of the real exchange rate: the log of the nominal exchange rate, LOG_NEER. Results of the estimation of four different specifications of the VECM are summarized in Table 4 . 8 Note that in calculation of the error correction term the explanatory variables used are only the fundamentals in levels whereas the parameters of these fundamentals are the estimates in the dynamic cointegrating regression in which the fundamentals in first difference with leads and lags are also included as regressors. So, the calculated error correction term is not simply the difference between the actual real exchange rate and its fitted value. 9 The misalignment is the difference between the actual real exchange rate and that implied by the permanent components of the fundamentals, whereas the error correction term is the difference between the actual rate and that implied by the permanent and transitory components of the fundamentals. Thus, the misalignment may be interpreted as the deviation from the long run equilibrium, whereas the error correction is the deviation from the short run equilibrium. In specification 1 of short run over or undervaluation.
The parameter estimate of the error correction term being -0.0297 has two important implications.
First, it has the expected negative sign, which indicates that the short run overvaluation (undervaluation) of the real exchange rate in one period implies depreciation (appreciation) pressure in the next period.
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Second, the magnitude of this parameter reflects the speed at which the real exchange rate corrects itself from the short run over-or undervaluation. The half life of the correction can be calculated by solving ( )
where T is the number of periods (quarters in our case) to correct 50% of the short run over-or undervaluation. We find that T = 22.99 quarters, or 5.75 years. Therefore, the value -0.0297 of this error correction coefficient indicates that it takes about 23 quarters on average for the real exchange rate to correct half way back to its short run equilibrium, ceteris paribus. Because the government controls the nominal value of the exchange rate, the adjustment must come through the fundamentals and price levels.
Conclusion
We estimate Chinese Yuan misalignment for the period 1997Q1 to 2007Q3 using the BEER approach where the real effective exchange rate is a function of GDP-normalized government expenditures, trade openness, trade surplus (as proxy for terms of trade), and net foreign assets.
Cointegration analysis assures the long run systematic relationship among these variables. A dynamic ordinary least squares (DOLS) regression and the augmented Dickey-Fuller test on the residuals verify that the cointegrating relation holds. The equilibrium real exchange rate is estimated by substituting the permanent components from a Beveridge-Nelson decomposition of the fundamentals into the estimated cointegrating relation. The misalignment is then calculated as the difference between the actual real exchange rate and the equilibrium rate. A vector error correction model 10 It is again worth noting that the overvaluation or undervaluation implied by the error correction term is different from that implied by the misalignment. The former is a short run concept because the benchmark used includes both the permanent and transitory components of the fundamental variables. The latter is a long run concept because the benchmark used only includes the permanent components of the fundamentals. periods, in that the real effective exchange rate for the Yuan has not deviated from the equilibrium as much as has been widely argued. Our findings also agree with Cheung, Chinn and Fujii (2007) in that the Yuan undervaluation might have been over-estimated in previous studies. 11 Further, the VECM estimation reveals that the Yuan has a self-correction mechanism which takes 23 quarters on average, ceteris paribus, to correct half of its short-run under-or overvaluation. It is also worth noting that we examined the trade weighted real effective exchange rate and our results cannot immediately be interpreted as reflecting the properties of the Yuan vis-à-vis a particular currency. It is possible that the Yuan may be overvalued in this aggregate sense but undervalued bilaterally vis-à-vis a particular currency.
Appendix 1: Concepts, Methods and Previous Work
A1.1 Definitions of the real exchange rate
There are three ways to define the real exchange rate relevant to our purpose: the internal real exchange rate, the external real exchange rate, and the real exchange rate of tradable goods. The internal real exchange rate, e int , is defined as the ratio of the price level of nontradable goods to that of tradable goods:
where P N is the price level of nontradable goods, and P T is the price level of tradable goods. The external real exchange rate, e ext , on the other hand, is defined as the nominal exchange rate, E, (the foreign currency price of domestic currency) 12 multiplied by the ratio of the domestic price level to the foreign price level:
where P d is the domestic price level, and P f is the foreign price level. The real exchange rate of tradable goods, e tradable , is defined as the nominal exchange rate multiplied by the price ratio of tradable goods in the domestic country to that in the foreign country:
Each of these three definitions is employed for different purposes, and their relationship may be illustrated. The overall price level of all goods in a country can be written as a weighted average of the price of tradables (with weight θ) and nontradables (with weight 1-θ):
Both the domestic and foreign price levels, P d and P f , can be decomposed and substituted into equation (A1.2) to get:
, which can be rewritten as: 12 We define the exchange rate as the foreign price of the domestic currency; hence a rise in the rate represents an appreciation of the currency, whereas a fall represents a depreciation.
where the subscripts T and N refer to tradable and non-tradable goods and the superscripts d and f refer to domestic and foreign.
Substituting the definition of the real exchange rate of tradable goods and that of the internal real exchange rate into equation (A1.4) yields a comprehensive relationship among the three definitions of the real exchange rate: The internal real exchange rate has proven to be a useful device to capture Balassa-Samuelson (i.e., the productivity differential) effects, which are believed to play a central role in determination of the behavior of the real exchange rate for developing countries. 14 For example, this definition is used or referred to by Barlow(2003) , Chinn (2000b) , De Boreck and Slok (2001), Kemme and Teng (2000) , Kemme and Roy (2005) , Liagrovas (1999), Gaffe and Wyplosz (1999) , inter alia. However, a major drawback to the measurement of this internal rate is the lack of data on tradable and nontradable prices. Therefore, in empirical research the external rate is used as a proxy for the internal rate.
Nonetheless, the internal rate remains a powerful conceptual aid to understanding exchange rate behavior, especially in developing countries. And in our case, because data on tradables and non-tradables are unavailable we focus on the real external exchange rate, using the real effective exchange rate, the trade weighted real exchange rate, rather than a bilateral rate.
A1.2 Determinants of the Equilibrium Exchange Rate
While there are numerous methods to determine the equilibrium exchange rate, 15 most studies of China's currency adopt one of the following three approaches: (1) the fundamental equilibrium exchange rate (FEER) approach, (2) the Balassa-Samuelson relationship (B-S henceforth) approach 16 , or (3) the behavioral equilibrium exchange rate (BEER) approach.
A1.2.1 The fundamental equilibrium exchange rate (FEER) approach
The FEER, developed by Edwards(1994, inter alia) and Williamson (1985 Williamson ( , 1994 , is defined as 14 For example, De Broeck and Slok (2001) show that there is strong evidence of productivity-based exchange rate movements for EU accession countries. 15 See Égert, Halpern and MacDonald (2005) for a comprehensive review and explanation of most of these methods. Also see Dunaway and Li (2005) for a review of applications to the Yuan. They classify the literature slightly differently, as either the "macro-balance" approach, which includes the BEER and FEER approaches, or the "extended PPP" approach. 16 This approach is also sometimes labeled the purchasing power parity approach or incomes-productivity approach.
the real exchange rate that ensures simultaneous internal and external balance. Internal balance is defined as the situation in which an economy functions at full capacity output with low inflation.
External balance is the "sustainable" or "normal" balance of payments position over a medium term that ensures external debt sustainability. Estimation of the FEER typically takes the following steps (Égert, Halpern and MacDonald, (2005) , and Kemme and Roy, 2005) :
1) Determination of the steady-state or potential output growth for the domestic and foreign countries, either by empirical calculation (eg., Hodrick-Prescott filter or Beveridge-Nelson decomposition) or by theoretical implication.
2) Determination of a "target" current account position either by a subjective choice of a stable ratio of external debt to GDP (Williamson 1985 (Williamson , 1994 , or by regressing the current account on a set of determinant variables, where the fitted value of the current account is taken to be the target value (Isard et al., 2001 ).
3) Estimation of the relationship between the trade (current account) balance and a set of explanatory variables, including the domestic and foreign outputs and the real exchange rate.
4) Calculating the change in the real exchange rate that is required to bring the actual current account to its target level, using the relationship estimated in step 3. The magnitude of this change in the real exchange rate is then interpreted as the exchange rate misalignment.
There are three major drawbacks with the FEER approach. First, its high complexity requires a large amount of data, which is not available for an emerging economy like China. Second, it involves a large amount of estimation resulting in accumulated uncertainties. This problem is aggravated with the limited and poor quality data available for economies such as China. Third, it may depend heavily on subjective or "normative" judgments as to what the "sustainable" or "target" values should be, and thus tends to generate large variation in conclusions among different researchers.
A1.2.2 The Balassa-Samuelson (B-S) or extended Purchasing Power Parity approach
In contrast to the FEER, the B-S approach is a simple method of estimating the equilibrium exchange rate. This approach basically focuses on the effect of the internal real exchange rate on the (external) real exchange rate, which reflects the Balassa-Samuelson effect. The Balassa-Samuelson hypothesis implies that there is a positive relationship between per capita income and the real exchange rate of a country. Lower per capita income (i.e., lower labor productivity) implies a lower price level for nontradable goods, whereas the price level in the tradable sector is assumed to be fixed by PPP. Hence a lower nontradable-to-tradable price ratio (i.e., the internal real exchange rate) leads to a lower real exchange rate. To see this, recall equation (A1.5) above:
Suppose that the real exchange rate of tradable goods, , implies that the real exchange rate is less than one. The opposite is true for a high income country. Therefore, the real exchange rate of a low income country will be lower than that of a high income country.
Analysis following the B-S approach typically employs a cross-sectional linear regression of the observed real exchange rates of a group of countries on the per capita incomes of that group, and takes the fitted real exchange rate as the equilibrium rate. 17 A recent study of the Yuan, Cheung, Chinn and Fujii (2007) , using a similar approach, which they label relative price-relative output approach, expands the typical sample of countries, considers serial correlation and sampling uncertainties and controls for such factors as demographics, capital controls, openness, institutions and savings propensities. They find little evidence of Yuan misalignment. While this approach is generally useful for the determination of the existence of Balassa-Samuelson effects, and in most cases has the advantage of simplicity, low data requirements and independence of normative judgments, for the analysis of the determination of the exchange rate itself it is limited because it typically considers only one determinant of the exchange rate, and thus the results are arguable. In this literature Cheung, et al. (2007) is an important exception as they control explicitly for other factors which may influence the exchange rate.
A1.2.3 The behavioral equilibrium exchange rate (BEER) approach
The BEER approach directly estimates the equilibrium exchange rate based on a systematic, econometric relationship between the real exchange rate and an appropriate set of explanatory variables. According to Clark and MacDonald (1999) , the actual real exchange rate is said to be in equilibrium in a behavioral sense when its movements reflect changes in the economic fundamentals that are found to be related to the actual real exchange rate in a well-defined statistical manner. The systematic relationship between the real exchange rate and its fundamental determinants can be identified from the following regression:
where e t is the actual real exchange rate at time t, F t is observations of a vector of fundamentals at t, ε t is a zero-mean stationary disturbance at t, and β is the coefficient vector to be estimated. Note that only when the regression in (A1.6) satisfies a cointegrating relation can we say that the variables in (A1.6) move in a systematic manner and hence the explanatory variables are considered appropriate fundamental determinants of the real exchange rate. 19 Once this cointegrating relationship is identified econometrically in regression equation (A1.6), the equilibrium real exchange rate is then given by substituting the "sustainable values" or "permanent components" 20 of the fundamentals into that relation: F is a vector of the permanent components of the fundamentals.
These permanent components are obtained by decomposing the fundamentals into transitory and 18 The subsequent BEER specification basically follows the work of Montiel (1999b) , Baffes, Elbadawi, and O'Connell (1999) , Kemme and Roy (2005) . 19 The reason for requiring a cointegrating relationship is to avoid the problem of "spurious regression" among I(1) variables. Economic time series often follow an I(1) process. If log(e t ) and F t are both I(1), they may exhibit high correlation and hence a close, but "spurious," relationship even if they are actually independent of each other. I(1) variables have a "true" systematic relationship only if their movements are cointegrated. See Granger and Newbold (1974) , and Phillips (1986) is the error correction term, β is estimated from (A1.6), X t+1 is a vector of exogenous variables that are either I(0) or I(1) and has short run effects on the real exchange rate, and γ 0 , γ 1 , and γ 2 are parameters to be estimated. 21 The error correction term is a self-correcting mechanism for the real exchange rate path. With an expected negative sign, γ 0 < 0, a positive (negative) value of the error correction term itself, which represents overvaluation (undervaluation) of the actual real exchange rate relative to the equilibrium, at time t, implies a negative (positive) change in the real exchange rate at t+1. That is, an overvaluation (undervaluation) in one period is expected to exert depreciation (appreciation) pressure in the next period.
In brief, estimating misalignment via the BEER approach involves the following steps:
1) Stationarity test of variables: Identify whether log(e t ) and at least one element in F t are each an I(1) or I(0) variable.
2) Cointegrating regression and test:
If the answer in step 1 is positive, then test whether a cointegrating relationship holds for log(e t ) and F t in the cointegrating regression equation (A1.6), and at the same time obtain the estimate of the coefficient vector, β . In addition, the residuals in this regression will be used as the error correction term in the VECM regression later.
3) Calculation of the equilibrium exchange rate: If the cointegrating relation holds, then the equilibrium real exchange rate, eqlb t e , is calculated using equation (A1.7), where ' β is obtained from regression equation (A1.6) in step 2, and p t F is obtained using either an H-P 21 Note that the disturbance term, u t+1 , in this VECM regression will be stationary given all the precedent requirements of this estimation procedure: log(e t+1 ) is I(1), F t is a mixture of I(0) and I(1), log(e t+1 ) and F t are cointegrated, X t+1 is either I(0) or I(1).
filter or B-N decomposition. 22 The misalignment in the real exchange rate is the difference between the actual and equilibrium rates. Compared to the FEER and the B-S approaches, the BEER approach possesses a number of advantages: First, it is more general in the sense that it is not based on any specific exchange rate model. Second, it is entirely data determined with no normative judgement about a possible equilibrium period. Third, it makes use of more than one (typically three to four) explanatory variable, and thus its explanatory power is more reliable than that of the B-S, which only uses one factor.
4) Error correction regression:
Fourth, it involves only single equation estimation, so that the estimation uncertainty may be less.
Fifth, it is subject to rigorous econometric analysis. Last but not least, it is well suited to developing countries or transition economies in which large and complex models are usually not feasible due to data limitations. 
